Tests convey messages about what to teach and how to assess. Both of these dimensions may either broaden or become more uniform and narrow as a consequence of high-stakes testing. This study aimed to investigate how Swedish science teachers were influenced by national, high-stakes testing in science, specifically focusing on instances where teachers' pedagogical practices were broadened and/or narrowed. The research design is qualitative thematic analysis of focus group data, from group discussions with Swedish science teachers. The total sample consists of six teachers, who participated in 12 focus group discussion during three consecutive years. Findings suggest that the national tests influence teachers' pedagogical practice by being used as a substitute for the national curriculum. Since the teachers do not want their students to fail the tests, they implement new content that is introduced by the tests and thereby broaden their existing practice. However, when this new content is not seen as a legitimate part of teachers' established teaching traditions, the interpretation and implementation of this content may replicate the operationalisations made by the test developers, even though these operationalisations are restricted by demands for standardisation and reliable scoring. Consequently, the tests simultaneously broaden and narrow teachers' pedagogical practices.
Introduction
As expressed by Black and Wiliam (1998) more than 20 years ago, raising the standards of learning in school is an important national priority in most countries. Governments throughout the world have therefore been increasingly enthusiastic in making changes in pursuit of this aim, for instance by formulating national standards and mandating enhanced programs for external testing of student performance. Sweden is no exception and during the last decade a number of political initiatives, with a stronger focus on summative assessment, have been implemented, including a more detailed national curriculum (with more 'requirements' than goals for long-term learning), grading for younger students, and an increased weight given to test scores in relation to teachers' assessments.
These changes have been made in spite of research suggesting that they may actually be counterproductive, for instance since low-achieving students tend to lower (rather than improve) their performance when being graded (e.g. Klapp, 2015) . Furthermore, in their review of research on the impact of high-stakes testing on student motivation, Harlen and Deakin Crick (2003) conclude that results from such tests have been found to have a 'particularly strong and devastating impact ' (p. 196 ) on low-achieving students. Nevertheless, as noted by for instance Black and Wiliam (1998) and Kohn (2000) , politicians generally act as if external testing (or grading) will, on its own, improve student learning.
High-stakes testing has also been shown to have an impact on teachers and their teaching, which is the focus of this article. The relationship between high-stakes testing and classroom practice is, however, a complex matter. While the primary consequences of high-stakes testing is that curricular content is narrowed and subject area knowledge fragmented into test-related pieces (see e.g. Minarechová, 2012 , for an overview), there are also studies showing that certain types of high-stakes tests may actually lead to curricular content expansion or have other positive consequences. As suggested in the meta-synthesis by Au (2007) , a critical factor in this regard is the design of the tests. This is of particular interest in Sweden, since the national tests have a strong tradition of providing teachers with exemplary assessment tasks. This could, in turn, be expected to have positive consequences for science teaching, for instance by curricular content expansion and a broadening of teachers' repertoire of different assessment formats. Currently, however, it is not known how, or to what extent, Swedish science teachers' pedagogical practices 1 are influenced by these tests.
Background
High-stakes, external, and standardised testing
The focus of this article is on high-stakes, external, and standardised testing. A test is considered high-stakes when its results are used to make important decisions that affect students, teachers, administrators, communities, schools, and/or districts (Madaus, 1988; in Gunnemyr, 2011) . A typical example is when students' grades are either determined or influenced by results from individual tests. External tests are, according to Gunnemyr (2011, p. 48) , tests where: (a) external actors have taken control, completely or in part, of one or more of the four sub-processes of the 'testing process' (i.e. test design, performance, assessment/scoring, and use of the results/ outcome), and (b) where the individual teacher cannot refuse or object to how these subprocesses are implemented.
Finally, that tests are standardised means that all test takers have to do the same test and under the same circumstances, sometimes also at the same time. Furthermore, the test should be scored in the same way for all test takers. Standardisation is basically a way to secure comparability among the test takers. It is important to note that standardisation does not per se imply the use of only written format, selected-response items, or any other restrictions to the test design. Oral and practical performance may also be standardised (such as 'objective structured clinical examinations', or OSCE, in medical education). However, restrictions are often imposed for practical or economic reasons, such as time restrains, the cost of having assessors make observations of individual students, or that all students (despite their individual differences) need to be able to perform the same test.
Consequences of high-stakes testing
That high-stakes testing often has consequences for those affected is logical. If students' grades are influenced by their results on a particular test, they are likely to be motived to perform well on that test. Similarly, if teachers are affected by their students' results, they too have an incentive to 'teach to the test'. This steering effect is problematic primarily since any test can sample only a fraction of the full curriculum. To focus exclusively on what is covered on tests therefore involves a serious reduction of the subject content to be taught. It should be noted that this may apply equally well to the assessment format, since, for reasons explained above, selected-response and short answer items are normally over-represented on tests, while other assessment formats may be more suitable and/or prevalent as part of classroom assessment.
One of the most elaborate models for the influence of external tests on teachers' pedagogical practice has been proposed by Gunnemyr (2011) , which takes into consideration both implicit and explicit communication from the test developers to the test users.
2 According to this model, there are three products that may convey messages, namely: (a) instructions on how to distribute and use the test and the test results, (b) the actual test, and (c) assessment/ scoring instruments. While the message in (a) is explicit, both (b) and (c) contain implicit messages about, for instance, what kind of knowledge or skills that are important enough to be included in the test, how different levels of performance should be valued, and which items/task are appropriate for measuring/assessing this knowledge or skills. In line with what was noted above, this means that tests may convey messages about both what to teach (i.e. curricular content) and how to assess student performance in relation to this particular content. Below, we will therefore present research investigating these two dimensions separately, starting with consequences for curricular content.
Consequences of high-stakes testing on curricular content
The term 'curricular content', as used here, refers to any kind of knowledge or skills specified in a curriculum. The current Swedish national curriculum (Swedish National Agency for Education, 2018), for example, specifies certain 'abilities' that the students should be given the conditions to develop during their time in school. For the sciences, these 'abilities' are to: -use knowledge in science to review information, communicate, and take a stand on issues that require knowledge in science, -carry out systematic investigations, and -use scientific concepts, models, and theories to describe and explain phenomena and relationships in the world around us.
The current Swedish national curriculum also stipulates core content to be taught for different subjects and grades. For example, during grades 4-6, teachers are required to teach the following core content to the students in biology:
-How mental and physical health are affected by sleep, diet, movement, social relationships and addictive substances. Some common diseases and how they can be prevented and treated (in relation to the category 'Body and health').
-People's dependence on and the impact on nature and what this means for sustainable development. Ecosystem services, such as decomposition, pollination, and purification of water and air (in relation to the category 'Nature and society'). (Swedish National Agency for Education, 2018, p. 168) In total, there are 14 core content standards for biology during year 4-6, as well as a number of performance standards, linked to the 'abilities' above. As an example of the performance standards, students should be able to 'carry out simple field studies and other studies based on given plans and also formulate simple questions and plans which after some reworking can be systematically developed' (Swedish National Agency for Education, 2018, p. 172, emphasis in original) . In theory, high-stakes tests could, by sampling specific content, influence teachers to either include or exclude any kind of content from their teaching (i.e. related to either [broader] 'abilities' and/or [more limited] content knowledge). This means that tests could broaden as well as limit the content covered by teachers. For example, if the mandating authority would like to implement teaching of new content, they could make it part of the tests, which would then create a strong incentive for the teachers to make this content part of their teaching (since otherwise their students might fail the test). Similarly, if the tests systematically refrain from including certain content, this would create an incentive for teachers to exclude this content, in order to have more time for content that is more likely to appear on the tests. As suggested by a large teacher survey by Pedulla et al. (2003) , these effects can be expected to be amplified by the severity of the stakes attached to the test results. Consequently, a test determining students' grades is likely to have a stronger effect on teachers' pedagogical practices, as compared to a test that is used to moderate teachers' assessments.
As reported by Au (2007) , content alignment is a dominant theme found in research on high-stakes testing and curriculum. In a clear majority of the studies (69%), participants reported instances of the narrowing of curriculum, where non-tested subjects were excluded from curricular content. An interesting empirical example is provided by Collins, Reiss, and Stobart (2010) . These researchers performed a telephone survey with 600 respondents in combination with eight focus group interviews, involving a total of 74 participants in both England and Wales. According to the teachers in this study, test preparation was perceived to narrow the science curriculum in England, since many aspects of investigatory science were reduced due to the sole reliance on paper-andpencil items on the tests. In contrast, practical science activities, including investigations, were reported as becoming an important feature of science lessons in Wales since the abolition of national testing for 11-year-olds in science.
In Sweden, the National Agency for Education has conducted stratified sampling surveys about the steering effects of national testing. These show, for instance, that the share of teachers who perceive that their choice of curricular content is highly affected by the tests has doubled during the last decade -from one-third of the teachers to two-thirds. The latest survey also suggests that teachers with less experience are affected to a greater extent, as compared to teachers with more than 20 years of teaching experience (SNAE, 2016) .
In addition to teaching experience, Lidar, Lundqvist, Ryder, and Östman (2017) suggest, based on successive interviews with teachers (n = 16), that science teachers may react differently to high-stakes testing, depending on whether their 'educational philosophies' are challenged by the tests or not. For instance, one of the teachers in their study taught science primarily to get as many students as possible interested in science, which meant doing 'fun experiments', while the national curriculum and the tests prioritised planning, performing, and evaluating systematic investigations. This teacher therefore claimed that she: 'will be working a lot more with systematic investigations', 'because I want them to be successful on the national tests. But there I end up with a conflict of interest, because I do not think it is very interesting' (p. 14-15). Since this teacher adjusted her teaching to be better aligned to the national curriculum, this could be seen as a positive effect of high-stakes testing, at least from the authorities' point of view.
Consequences of high-stakes testing on teachers' assessment practices
A common assertion is that teachers, in response to high-stakes tests, narrow the focus of their assessment practices, so that students respond to only the item types found on the test, which in the US context means multiple-choice items (e.g. Madaus & Russell, 2010 / 2011 . However, this narrowing of assessment formats is not necessarily linked to multiple-choice items. For example, Gunnemyr (2011) performed an interview study, where he compared the perceived consequences of two external tests in history: one voluntary (Swedish) and one mandatory (Finnish). Findings suggest that the Swedish teachers perceived the voluntary test to greatly influence their practice, towards increased collegial collaboration and professional conversations, while it had a very limited impact on their teaching and assessment practices. The Finnish teachers, on the other hand, perceived that the mandatory test primarily affected their teaching and assessment practices, for instance by influencing how to construct and use test items to measure students' knowledge in history. The mandatory test therefore contributed to a uniformity in terms of how to assess, although not towards an increased use of multiple-choice items, but towards an increased use of essay items supported by documents, such as historical sources or statistical information.
Examples where teachers expand their assessment practices in response to high-stakes tests are not as numerous as examples of a narrowing influence. The example provided by Lidar et al. (2017) could be a possible candidate, but it is not clear whether the teacher only teaches systematic investigations more or whether she also assesses students' skills in this area. Another possible example could be the national tests in mathematics in Sweden, which have included oral tasks since 1998. In the beginning, a majority of the teachers were either hesitant or did not think that the tests should include oral tasks, as they were time-consuming and difficult to assess. Since these first attempts, teachers' attitudes have changed (Kjellström, 2001 ), but it is not known to what extent teachers have incorporated a broader repertoire of assessment formats in their own teaching. Although not specifically investigating oral tasks, Boesen (2006) shows, based on a study of a stratified and random selection of teacher-made tests (n = 52), that teacher-made tests tend to differ from the Swedish national tests in mathematics. He therefore concludes that the influence of the national tests on teachers' development of own tests is 'fairly modest' (p. 46).
The Swedish national tests in science
The Swedish National Assessment in science will be described in some detail, since these tests may differ in several respects from other science tests around the world (see Appendix 1 for sample items). Also, although there are minor differences between the tests for 12-year-olds and the tests for 16-year-olds, the presentation will focus on the former. The main reason is that the structure of these tests is closer to the national curriculum, which means that these tests include a broader range of different items, both regarding subject matter included and assessment formats. These tests could therefore be assumed to have a greater (positive) influence on teachers' pedagogical practice. It should be noted, however, that the tests targeting this age group and these subjects, have been provided only during three consecutive years. In the first year (2013), the tests were trialled nationwide with the whole cohort of 12-year-olds (approximately 100,000 students); during the second year (2014), all students in the country performed the tests and during the third year (2015), the tests were made voluntary for the schools. As of 2016, no more national tests in science are planned for this age group.
First of all, there are three tests, one in each subject (biology, chemistry, and physics), but each individual student only do one of them. Some weeks before the tests are scheduled, each school is randomly assigned one of the tests. Each test, in turn, consists of three parts, for which one hour of testing time is allocated and they focus on: Argumentation skills (part A), Investigations (part B), and Factual and conceptual knowledge (part C). This structure is similar for all three subjects.
Part A, which targets students' argumentation skills, consists of three constructedresponse items, each focusing on a particular subskill or 'aspect of argumentation'. As an example, in the year 2013 biology test, the context in one of the items was children discussing the advantages and disadvantages of taking part in a soccer competition if you have a cold and are not feeling well. In the task, three fictional characters give their opinions in speech bubbles and the students are expected to suggest how to continue the conversation.
Part B targets students' skills in planning, carrying out, and evaluating systematic investigations. As an example, in the year 2013 biology test, there were six constructed-response items. One was about asking questions possible to investigate, two about planning an investigation, two about carrying out small investigations, and one about evaluating an investigation.
While parts A and B address fairly well-defined subskills, Part C aims to assess a broad range of factual and conceptual knowledge, such as identifying predatory animals in the biology test or describing the properties of magnets in the physics test. Furthermore, while almost all items in parts A and B are constructed-response items, the items in part C are a mix of both selected-and constructed-response items. Since all parts of tests are allocated one hour of testing time, there are roughly six times as many items in part C as compared to part A.
A particular feature of the Swedish National Assessment tests is that they are scored by the teachers themselves. To that end, each test is accompanied by a comprehensive set of instructions for how to score each of the items in the tests. There are also instructions about how to summarise the item scores from all parts of the tests (A, B, and C), in order to generate a test score (or more truthfully a 'test grade' from F to A, where F is fail, E is pass, and A is the highest passing grade) for the test as a whole.
Finally, it should be recognised that the tests are developed according to a rigorous methodology, involving peer review by researchers in the field of science education, review panels of in-service teachers, and trials with hundreds of students from different geographical regions. Furthermore, both quantitative and qualitative analyses of item and test data are performed as part of the test development, before as well as after the tests have been administrated, including differential-item-functioning analyses and estimations of interrater agreement.
Summary and research aim
Tests convey messages about both what to teach and how to assess student performance in relation to this particular content. As has been shown, both of these dimensions may either broaden or become more uniform and narrow as a consequence of high-stakes testing. Current research suggests that the most widespread consequence is the narrowing of the curriculum, where teachers pay less attention to (or even exclude) subject matter that is not tested. Which the consequences are depends on the interaction between test design (e.g. subject matter included and assessment format) and teachers' teaching and assessment practices, but also factors such as teaching experience and 'educational philosophy'.
The specific context addressed in this article is the influence of the Swedish national tests in science. These tests are of particular interest since they include non-traditional content, such as argumentation skills, which is not necessarily part of teachers' teaching repertoire, as well as content that may be present in traditional science teaching, but not always assessed (such as systematic investigations). These tests also include a variety of different assessment formats, such as simulated conversations, writing letters, as well as planning and carrying out investigations. These tests could therefore be assumed to contribute to an expansion of the curriculum, as well as a broadening of different assessment formats. In is currently not known, however, neither how, nor to what extent, teachers' pedagogical practices are influenced by these tests.
As described above, surveys performed by the Swedish National Agency for Education (2016) suggest that Swedish teachers' choice of curricular content is highly affected by the tests. These surveys do not, however, provide any specific information about science teachers or present any details of how the curricular content is affected (for instance, whether it is broadened or narrowed). This study therefore aims to investigate how Swedish science teachers are influenced by national, high-stakes testing in science, specifically focusing on instances where teachers' pedagogical practices are broadened and/or narrowed.
Methodology
The overall design of this study is qualitative thematic analysis of focus group data from group discussions with Swedish science teachers. The data are longitudinal and originates from a larger study, investigating teachers' perspectives on the role of 'nature of science' (NOS) in science teaching (Lidar 2, 2017) during three consecutive years. In this study, the data from the focus-group discussions have been re-analysed from a different theoretical perspective: the influence of high-stakes testing in science. This analysis is made possible by the fact that the participating teachers continuously discussed the tests during the meetings, even though this was not a topic initiated by the researcher. The data for this study have therefore been produced unintentionally and coincidentally, which has both advantages and disadvantages for the current research.
A major advantage, which is also the main argument for using this data, is that the frequent and unprovoked discussions about the national tests indicate how important this topic is for these teachers. As soon as they come together, and as soon as an opportunity appears, they start discussing the tests, although they meet for a different reason and are expected to discuss other topics. This suggests that the tests are more or less omnipresent in the minds of these teachers and therefore a highly relevant subject for investigation. Another advantage is that the discussions about the national tests are unaffected by the interviewer/researcher, since the sanctioned attention in the focus groups is on different perspectives on teaching NOS.
One of the main downsides of using data from another project is that it might be less focused, coherent, and complete. These disadvantages are obvious in this case, where the discussions about national testing are scattered across the data and the discussions are sometimes brief, making the analysis problematic. On the other hand, since the discussions are numerous and the fact that some of them were already transcribed, facilitated the analysis. In order to make the material more complete, data not used for the previous project (such as dialogue before the actual focus group discussions) has been included in the current data set.
The sample
The sample in this study consists of one group of teachers (n = 7), who were involved in the project mentioned above. The group was comprised of teachers from four different schools, although half of the teachers belonged to the same school. All but one of the teachers had long teaching experience (i.e. 10 years or more; mean = 16 years). One of the teachers in the group was no longer teaching science after two years in the project and left the group. She was replaced by another teacher at the same school from the beginning of year three. All but one of the participating teachers were female.
There were some differences in the educational backgrounds among the participating teachers. All participants had received a teacher education, but the amount of science courses within their respective teacher-education programs differed. One of the older teachers had a general teacher education for all subjects taught in years 4-6 in Swedish compulsory school. The younger teachers had teacher educations with a mathematics and science profile aimed at years 1-7 or years 4-9. The teachers also taught either primary, or lower secondary, science, which means that they had experience of either the national tests for 12-year-olds or the tests for 16-year-olds. The characteristics of the sample are summarised in Table 1 . The focus groups
In the original project, focus-group discussions (Morgan, 1997) were chosen for the purpose of gaining insight into teachers' perspectives and transforming perspectives, as they gained experience from taking part in activities and discussions in the focus groups. The methodology resembled participatory research (Wibeck, 2010) , since there was not just one focus-group discussion, but several discussions taking place during a longer period of time. The purpose of such discussions is not only that the researcher may gain insights into participants' views and experiences on a certain topic, but also for initiating and sustaining a developmental process among the participants. The focus-group discussions (12 in total) were more or less evenly distributed over three years. Each discussion lasted for two hours and they were mainly carried out during the participants' working hours. In connection to the discussions (either before or during) participants were often provided with some working material, in order to stimulate the dialogue. The material, which consisted of short texts to read beforehand or tasks to work with during the meeting, focused on perspectives on teaching NOS (i.e. not assessment or testing).
All focus-group discussions were recorded and transcribed. In the first transcripts, everything was transcribed verbatim, even peripheral small talk. However, in the later transcripts parts of the conversation that clearly did not deal with the topic of the study (such as teachers' talking about national testing) were left out of the transcript, but with a reference to what the conversation was about. Data for the current study are therefore partly transcripts and partly audio data from the focus-group discussions.
During the focus-group discussions, the researcher took responsibility for making room for all participants' voices. Some of the participants in the group knew each other well and had been working together for a long time, while others had never met prior to the first meeting. All of the participants were experienced teachers, however, and were willing to share ideas and did not hesitate to question each other.
It is unavoidable that the researcher influences the actions of the group, for instance by directing the group's attention towards certain topics. In this case, however, since the original focus was on the teaching of NOS, the researcher cannot be assumed to have substantially influenced the discussion about national testing.
The analysis
The interview data were analysed with conventional thematic analysis, which is a method for identifying, analysing, and interpreting patterns of meaning (or 'themes') within qualitative data (Clarke & Braun, 2017) . The analysis followed the procedure outlined by Braun and Clarke (2006) , which, in this case, means that the following steps were taken:
1. The first step was to listen to the recordings and create time logs in spreadsheets for those parts of the data that were not transcribed, so that all data could be searched and organised. 2. Interesting features of the data were coded across the data set and the data were organised in relation to statements about the influence of national testing. The coding was performed by one of the researchers and then checked by the other. Any disagreements were discussed and resolved by consensus decisions.
3. Codes were assembled into initial themes in relation to how teachers' pedagogical practices were influenced by the tests, gathering data relevant to each initial theme. Initial themes were discussed among the researchers and then refined. 4. Revised themes were checked against coded extracts and the data set as a whole. 5. The specifics of each theme were refined. 6. A selection of compelling extract examples for this article was made, in order to substantiate the proposed themes. The selection was also made to show a breadth of the data and to represent the different voices of the teachers in the sample. 7. The extracts were translated to English by the authors.
Findings
Discussions pertaining to national testing in science occurred in 11 of the 12 focus-group discussions analysed, although the extent varied greatly. In one end of the spectrum, national testing was only mentioned once by one teacher (focus-group meeting 3, year 1), while at the other end, discussions about national testing made up a significant part of the meeting (focus-group meetings 2 and 3, year 2). In most cases, however, national testing was discussed at one or two occasions during each meeting. It should also be noted that at three occasions, teachers spontaneously started to discuss national testing when they met, before the actual meeting. These discussions are also part of the empirical material in this study.
Below, the findings are presented as transcending themes found in the data, representing ways in which the teachers are influenced by the national tests in science. The six teachers are designated T1-T6 in relation to the quotes, and the interviewer as 'I'.
The tests are used as a proxy for the national curriculum
Although the tests, as well as teachers' teaching and assessment practices, should ideally be grounded in the national curriculum, a recurring theme in the discussions is that the teachers use the tests as a substitute for the national curriculum. According to the teachers, the tests let them know how the Swedish National Agency of Education (i.e. the mandating authority of the tests, as well as the authority responsible for the national curriculum) thinks, and the more tests you get to see, the better your chances are to decipher the implicit messages conveyed by these tests: / … / the more examples that you see, the more national test you see, the better feeling you get about how they think. (T1) For the teachers, what is written in the national curriculum is of minor importance, since it is the operationalisations made in the tests that have an impact and that provide direction:
I
Is this a scientific argument? / … / It's in the curriculum, to be able to distinguish science from other perspectives, but I'm not … I mean, I haven't looked at the tests. T2 No, it's in the aim and in the core content, but if I remember correctly, there's nothing about this in the standards. T1 In the physics test, the national standards, I don't know, but it hasn't been on the physics tests anyway. But it could have been in another part.
T2 It says 'separating values from facts', that's what it says. T1 Then it's there. T2 But I don't think it differs, I mean, distinguishing scientific … I don't think it's explicit in the standards, but it's there, but the real question is how it will be manifested in the national tests … I You've talked about the national tests during these sessions as well, how they are designed, that they … T1 … and then you kind of get influenced by them. T2 I think it's a combination … T1 Quite a lot of the national tests influence how we teach, because it becomes a kind of practical interpretation of … T2 Where we're going … T1 … the national curriculum. This is kind of how it should be done. T2 [Agrees] The main reason for teachers to consciously let themselves be influenced by the tests is that they do not want their students to fail the tests -or as expressed by one of the teachers (T3), it would be 'bad luck' for the students if they were to be tested on something that they have not been taught. This also means that the students need to practice how to solve the kind of items found in the tests, so that they understand 'how it works': T1 No, I'm thinking that they [the students] should read through this … They've never solved a similar task before, so it'll be some practice and I'll assess it formatively. The inclusion of new aspects of school science
As described above, the Swedish national tests in science for 12 year-olds were composed of three parts, focusing on Argumentation skills (part A), Investigations (part B), and Factual and conceptual knowledge (part C), reflecting a tripartite conception of school science as outlined in the national curriculum. The same three aspects (A-C) can be found in the tests for 16 year-olds as well, but not necessarily organised as three equalsized parts. Rather, students are usually only given one (larger) task about planning and carrying out a systematic investigation, while the 12 year-olds were given several (smaller) tasks focusing specifically on posing questions, formulating hypotheses, planning, carrying out, or evaluating investigations. In the discussions among the teachers, it is clear that neither argumentation skills nor planning and evaluating systematic investigations have been part of their previous pedagogical practice. Since these aspects are now part of the national tests, however, the teachers have felt forced (although not necessarily in a bad way) to include them in their teaching.
T3 / … / in the national tests there are always some [items about] planning … or improving [investigations] . It is very clear that these are the things to work with … T1 Yes, sure. T3 It is quite interesting to use these [items] . I have given them to year four [students] now that we finished [working with] energy and physics, because they were supposed to plan an investigation and to be able to carry out [the investigation] and there were year four [students] who could handle it very well. It was this [item] with nails, checking whether the salt made it [the nail] rustier than with just water, or not at all or how it worked. They managed to explain it very well, as compared to some other students, who were older. So it was a bit funny to see … T2 We're laughing now, because we do this with [students in] year eight and nine.
It is also evident from the discussions that the teachers perceive the inclusion of planning and evaluating systematic investigations as a legitimate extension of the enacted curriculum:
T1 … when you have given them [the students] the opportunity to carry out an investigation, you try to let them think about whether this investigation raises any thoughts about other investigations, I mean this aspect about developing it further … as they have included in the national tests, where they [the students] consider the quality of the investigation, as well as how to refine the investigation, try to improve their investigations. Not only [think] 'OK, now we've done this and we're finished', but 'Next time we're doing this again, only better, so what are we going to change?', and 'Why [do you think it] will it be better if you do like this?'. T6 If you think about the national tests, there it's 'use your knowledge in science' or 'which questions can you get good answers to, or perform your own investigation about'. 'Write your own questions', I mean, they [such assignments] aren't easy to find, or to come up with such tasks by yourself just like that, and start that way of thinking [among the students]. T7 But at the same time, there wasn't any [such item] in the test, or there was when we worked with it. They [the students] had to take a stand about what they thought, and then they had to use their knowledge in science to argue. It wasn't the test, it was when we had our … when we read about different energy sources. T6 I think there was. Yes, no, it's correct. I think there was one [item] about wind turbines, where you were supposed to argue …
The curricular extension in relation to planning and evaluating systematic investigations also involves a negotiation/broadening of what it means to do science, for instance regarding the role of imagination and creativity:
T6 I think it becomes rather clear. We did, we've done the national test in physics, so I tried the examples made available on the National Education Agency website, where they were supposed to prepare for investigations, as you said, but now it was biology and with a plant; can a dandelion survive in total darkness? T1 Mmm … T6 Prepare an experiment or an investigation about that; first, they were sitting like this, right? And then, when they started, they had to think about it and then discuss in small groups, then discuss in larger groups, so they realized that they had thought about different things and that you need to be a bit creative and not only do it in one way, but that you have to think about several aspects. So I think that although they do not say 'I'm imaginative, so I can do this' … T1 [They] do not articulate it. T6 they still notice it.
A limited interpretation of argumentation skills
In contrast to planning and evaluating systematic investigations, argumentation skills are not seen as a legitimate extension of the enacted curriculum, at least not the science curriculum. Rather, the teachers perceive the items addressing these skills as too extensive and time-consuming/difficult to assess, and as a part of language learning instead of science: T2 I've not been thinking too much about these things before, because this has kind of not been part of science teaching for me, not the traditional science teaching. I Do you think is a part now? T2 Yes, to a greater extent, I think. T1
Yes, these things, yes. The essays that you're supposed to assess. Makes me angry just thinking about it. I Which essays?
This part of the national tests, about argumentation, I think it is about language learning. Identifying chains of reasoning and counting layers and … T4 I think they are too extensive as well, because you have to make comparisons with everyone and with everything … Well, I'm not really sure … T1 I think it is too much of language learning … T4 Yeah, well, it's too extensive … T2 I think so too.
Since the teachers are reluctant to include argumentation skills in their teaching, but still do not want their students to be at a disadvantage when doing the tests, the teachers search for strategies to handle this dilemma. The main strategy is to include only enough for the students to pass the test. In the quote below, the teachers have noted that the tests do not contain authentic texts for the students to read, when preparing for writing argumentative tasks. Instead, such test items may provide information in a more digested format, such as post-it notes or fact sheets:
T1 No, I was thinking that … and then we have used a number of texts, but just reading those articles and being able to remember and notice things. However, in the national tests they have a fact sheet that you can read three-four times. T2 Where everything is brought together. T1 I mean, it is compiled. In that case, we should have worked with these texts more from the beginning, maybe in cooperation with the [teacher in] Swedish by trying to produce such a fact sheet ourselves from the texts.
In the next quote, the teachers suggest that the students should write their answers as bullet points, rather than writing coherent texts, as is done in one of the tests: T1 … it is these three tasks, which really makes it much more complicated.
[
Everyone agrees] T1
… and much more of a language-learning task. However, you can write it as bullet points, because then it is less language learning. Then you've practiced thinking about it and it's nothing wrong with that, but it's just that we wanted them to use this for writing and using it for argumentation, and they haven't really managed that, but maybe it's too difficult for them. 
Discussion
The aim of this study was to investigate how Swedish science teachers are influenced by national, high-stakes testing in science, which was done by a thematic analysis of focusgroup discussions. Previous research has suggested that tests convey (explicit and/or implicit) messages about both what to teach and how to assess, and that both of these dimensions of teachers' pedagogical practice may either broaden or become more uniform and narrow as a consequence of high-stakes testing. However, the most widespread consequence seems to be a narrowing of the curriculum, where teachers pay less attention to (or even exclude) subject matter that is not tested (e.g. Au, 2007; Gunnemyr, 2011; Minarechová, 2012) .
The findings from this study corroborate these previous findings, by showing that when new content is introduced by the tests, the teachers respond by including these new aspects of school science into their pedagogical practices (i.e. a broadening of their pedagogical practice). This is done quite consciously by the teachers, since they openly use the tests as a proxy for the national curriculum and, naturally, do not want their students to fail the tests. However, the findings from this study also suggest that the reception of new content may differ, depending on how legitimate the teachers perceive that the new content is (cf. Lidar et al., 2017) . If the new content is close to their current teaching traditions, the teachers may incorporate the new content into their existing practices. This was clearly the case with planning and evaluating systematic investigations, but not with communication skills.
On the one hand, this could seem reasonable, since systematic investigations are often seen as a part of 'traditional science teaching', while a focus on communication skills would rather be categorised as progressive or critical school science, if using the terminology from Zacharia and Barton (2004) . This is particularly true if these skills are linked to socio-scientific issues. On the other hand, lab-work in traditional school science is often guided by a strict manual, and aims at establishing students' conceptual understanding and/or mimic the work of real-life scientists, while the test items (in this case) require students to pose questions and design their own investigations. The national tests may therefore be argued to support a traditional view on science teaching, as well as a more progressive/critical view, depending on the context in which the investigations take place. If placed in a science context, the investigations are closer to a traditional view, but if placed in a broader, societal context, they are closer to a progressive/critical view. As the actual test items can be placed at different points along this gradient, this means that teachers can choose to implement an interpretation of planning and evaluating systematic investigations, which is in line with their own teaching traditions.
In theory, teachers should be able to handle the implementation of communication skills in a similar manner, since communication skills could also be placed in a science context, for instance by focusing on how students support their arguments with data from scientific investigations, or by mimicking the work of real-life scientists when communicating findings to peers. In this case, however, the test items are almost exclusively situated in a broader, societal context, which possibly makes it more difficult for teachers to translate the new content, so that it may fit into a traditional view on school science. The teachers are therefore seen to stay close to the interpretation and operationalisations of the national curriculum made by the test developers, by using the same criteria and similar item formats, without taking into consideration that these items and criteria are specifically designed to meet challenges of standardisation and high interrater agreement in scoring. This means that although the tests contribute to a broadening of teachers' pedagogical practices, by implementing communication skills into their teaching and assessment, the tests at the same time narrow teachers' interpretation of how communication skills can be taught and assessed. For instance, teachers are seen to refrain from using authentic sources of information, instead wanting to use digested formats, such as pre-prepared fact sheets. While using pre-prepared fact sheets can be judged an adequate strategy to meet the needs of standardisation, where all students must be able to read the same material during a relatively short period of time, similar restrictions do not necessarily apply during regular teaching. Similarly, while using the number of arguments that students formulate as an assessment criterion, rather than the quality of the arguments, can be judged an adequate strategy to meet the needs for reliable scoring on standardised tests, similar restrictions do not necessarily apply during classroom assessment. In addition, according to the national curriculum, students are expected to learn how to search for information, using different sources, and reason about the usefulness of both the information and the sources. Searching for information is, however, difficult to test with a paper-and-pencil test, and is therefore not included in the national tests. This means that this is an aspect that runs the risk of being excluded from the teaching as well.
Conclusions
The findings from this study suggest that the Swedish national tests in science may influence teachers' pedagogical practice by being used as a substitute for the national curriculum. Since the teachers do not want their students to fail the tests, they consciously implement new content that is introduced by the tests. However, in cases where this new content is not seen as a legitimate part of teachers' established teaching traditions, the interpretation and implementation of this content may more or less replicate the operationalisations made by the test developers, even though these operationalisations are severely restricted by demands for standardisation and reliable scoring. Consequently, the tests simultaneously broaden and narrow teachers' pedagogical practices.
Limitations and suggestions for future research
This is a small-scale study, including only a few teachers (although they participated during an extended period of time), which means that the views expressed by the teachers in the sample are not necessarily representative for other teachers in Sweden or elsewhere. It should also be noted that data from focus-group discussions represent the perceptions and beliefs of the participating teachers, not necessarily their actual practice, although in this case the discussions are authentic in the sense that they were not initiated or moderated by the researchers.
The findings are based on a qualitative, thematic analysis of focus-group data, which means that the main contribution of this research does not lie in generalisable findings, but in a deeper understanding of how high-stakes testing may influence teachers' pedagogical practices. In this case, this understanding is linked to the Swedish national tests in science, which are, in some senses, unique, since they include a broad repertoire of different item formats and also target different aspects of science teaching, including communication skills and planning systematic investigations. As these tests could be expected to have a positive influence on teachers' pedagogical practice, for instance by including new content and broadening their use of different assessment formats, the findings from this study suggest that this influence is not necessarily unambiguously positive. Rather, the tests may contribute to a narrow and limited interpretation of how to teach and assess communication skills in science.
It should be noted, however, that most of the data supporting a limited interpretation of how to teach and assess communication skills in science comes from the teachers teaching years 7-9 (i.e. lower secondary school), while less is said by the primary teachers. This could indicate that these teachers are more comfortable with teaching and assessing these skills, for instance since some teach first and foreign languages and social sciences, as well as science, but it is not possible to make any such claims based on the current data.
Since it is not known to what extent the findings are generalisable to a larger population of science teachers, a natural recommendation for future research could be to include a larger sample of teachers. This could be done, for instance, in a survey asking science teachers in more detail (as compared to the general surveys by the Swedish National Agency of Education), about how they perceive that their teaching and assessment practices are affected by national tests. Still, as teachers may not necessarily be aware of the consequences from the tests or, as in this case, where the influence is multifaceted, it may be a challenge to find adequate items for such a survey. Perhaps it would therefore be more appropriate to first look more closely at teachers' teaching and assessment practices. In this study, teachers discuss their teaching and assessment in relation to the national tests, but the discussions did not specifically address the influence from national tests, and the tasks or the criteria that the teachers discussed are not part of the data. It would therefore be interesting to collect teachers' actual teaching materials and ask them to present and justify this material, as well as to compare it to the design of the national tests (cf. Boesen, 2006 ). In such a study, it could be possible to analyse more closely the specific influence of the tests on teachers' pedagogical practice.
